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TITLE OF THE INVENTION 

IMAGE FIXING DEVICE OF IMAGE FORMING APPARATUS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

Z°25 20 T oTin P t P h ,i T n C ' a r S Pri ° rity ° f K ° rean ^ ~™ No. 2002-43888, filed 
July 25 2002, ,n the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. H^iea 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention reiates to an image fixing device of an image forming apparatus 

izz ; r r an ima9e wns devioe ° ,an ^ ^ *~ * ' 

heating roiier to apply hea, to an image deveioped on a printing paper to fix the developed 
image by using a heat pipe. 



Description of the Related Art 

[0003] Generally, a copy machine, a printer, a facsimile, and a combination of these 
machines or the ft. a„ perform a printing function and are generally referred to as image 
forming apparatuses. 9 

lT! ri , ima9e ' 0mln9 aPPara,US '° rmS a " e *«'°-™° taten, image by exposing image 
data fed from an outside to a photoconductor, develops the formed eiectro-static latent mage 
us.ng a developing agent, and transfers the develop image onto a printing paper T Zage 
orm,ng apparatus fixes the transformed image to the printing paper by using an image Z 9 
device thereof, and discharges the printed paper. 
[0005, This kind of , mage fixing dev|ce flxes an , mage ^ 

and pressure to the paper with an image formed thereon. PP Wheat 

[0006] FIG. 1 is a diagram showing a part of a convantiona! image forming apparatus 
employing an image fixing device. Referring to FIG. 1, (he conventional image forming 
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engine controller 130. The image fixing device 110 includes a heating roller 112 and a pressure 
roller 114. 

[0007] The heating roller 1 1 2 has a multiple layer structure of 2 or 3 layers, and applies heat 
to a printing paper having an image formed thereon (shown in a thick solid line) to fix the image 
to the paper. The heating roller 112 is equipped with an internally installed induction heating coil 
112a. The induction heating coil 112a generates a magnetic field by an AC electric power 
supplied by the electric power supplier 120. 

[0008] The magnetic field generated by the induction heating coil 1 1 2a generates induced 
current on the inner surface of the heating roller 112, thereby generating a Joule's Heat. The 
heating roller 112 is equipped with an externally installed thermistor 112b to detect a 
temperature of the heating roller 112 heated by the induction heating coil 112a. 

[0009] The engine controller 1 30 controls an electric power supply to the heating roller 1 1 2 in 
response to the temperature detected by the thermistor 1 1 2b. 

[0010] The pressure roller 114 rotates as if it is in contact with the heating roller 112 to apply 
a pressure to the printing paper with the image transferred thereto, thereby fixing the image to 
the paper. The heating roller 112 and the pressure roller 114 rotate respectively in the arrowed 
directions as shown in FIG. 1, to discharge the printed paper. 

[0011] However, the conventional heating roller 112 has a difference in temperature between 
both ends and a center thereof, and the difference in temperature reduces fusing efficiency. 
That is, cooling times required to cool the ends and the center of the induction heating coil 112a 
to a predetermined temperature differ from each other. Also, AC magnetic fields occurring 
around the ends and the center differ from each other, thereby deteriorating the fusing efficiency 
of the image. 

[0012] As a result, the conventional heating roller 112 lacks a uniformity of temperature along 
the longitudinal direction thereof, while having a uniform temperature in the circumferential 
direction. 



SUMMARY OF THE INVENTION 

[001 3] Accordingly, it is an aspect of the present invention to provide an image fixing device 
capable of keeping a temperature around the surface of a heating roller uniform to fix a 



2 



developed image on a paper. DOCta>! Na 1349 - 1257 

[0014, Additional aspects and advantages of the invention wti, be set forth in par. in the 

10015] The foregoing and/or other aspect, and advances are realized by providing a 
The' ^ ^ ^ ' yPe ^ 3 M <*»>"* *«* - « *sed 

~==^~=— =r 

10017, ,„ (he meantime, an image fixing device of an image forming apparatus are realized 
by proving a pressure roller, an induction heating coil, and a heating rZ th ind c 

S~=========== 

[0018, And. an image forming apparatus are realized by providing a first roller .„ *> 
~c laten, image .hereon, a developer ,o devejhe J^C^T." 
~»nd roller o transfer the developed image to a recording medium, and a fixing Te ce ,o fix 
he ..nsfened image to the recording medium, comprising: a roller to rotate a2 an al to fix 

BRIEF DESCRIPTION OF THE DRAWINGS 

conjunct™ With the accompanying drawings of which: 

Fta 1 is a diagram showing a pad of a conventional image forming apparafus employing 
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an image fixing device; and °° C/fe ' N °' 1349 ' 1257 

fixinc d/' G 2 " a r ematiC d,a9ram Sh ° Win9 80 ima9e f ° rmin 9 having an image 

fbang dev.ce according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] Reference wi„ now be made in detail to the present preferred embodiment of the 

[0022, Referring «o RG. 2, the image forming appara.ua 200 includes a charging roller 210 as 

Lnirrr^r^ 22a a lsu rLasar ^ u " r) * — : Pi 9 „ :; :: a 

[0023] A high voltage is applied ,o ,he charging roller 210 to uniformly charge the surface pf 
«he phptpcpnductcr 220, which rpfa.es In centac w*h the charging rpller 210. 

pHhl T 01 a' 3 " ^ "* ' aSer - a " ete0,r0 - S,a,ic late "' ""^ " '-med 0 n the surface 

2 rr r 220 The deve,opina un " 240 ~ - 17 

formed on ,he surface ofthe photpcpnducor 220 *<h a toner.o develop the image. 

[00251 The developed image en the php.pcpnduc.pr 220 is .ransferred ,p (he priming paper 
as a recording medium by .he po,en.ia, difference he.ween .he php.pcpnduc.pr 220 2 Z 
,ans,err,„g roller 250. The image fixing device 260 Axes me .ransferred image .o he !al r hv 
applying a predetermined heat and pressure. W y 

'ZIC^ZTTT 260 inc,ades a hea,in9 ra,ter 262 - * ~ » 

[0027, The heating rpller 262 p, the elpsed ,uoe type hea, pipe includes an outer conductor 
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262a, a closed space 262b and an inner conductor 262c. 

[0028] The closed space 262b formed between the outer conductor 262a and the inner 
conductor 262c, is vacuous. A working fluid is poured into the closed space 262b. The working 
fluid may use a substance capable of a phase change, according to a temperature change, 
such as distilled water. 

[0029] Inside of the heating roller 262, i.e., in the closed space 262c of the heating roller 262, 
is disposed an induction heating coil 264 which is applied as a heating member. The heating 
member is an induction heating body generating a magnetic field to the heating roller 262. The 
induction heating coil 264 is coiled around a magnetic core (not shown). 

[0030] The heating roller 262 is installed to rotate separately from the induction heating coil 
264. For example, the induction heating coil 264 may be stationary while the heating roller 262 
rotates. Alternately, the heating roller 262 and the induction heating coil 264 may be installed to 
rotate in different directions. 

[0031] The power supplying unit 270 supplies an AC power of tens to hundreds of kHz to the 
induction heating coil 264, thereby generating an AC magnetic field around the induction heating 
coil 264. The generated magnetic field causes the inner conductor 262c of the heating roller 
262 to generate heat. 

[0032] The inner conductor 262c may be made of a material which is capable of generating 
heat in response to a change of the magnetic field. 

[0033] An eddy current is generated on the surface of the inner conductor 262c of the 
heating roller 262 by the AC magnetic field which is generated by the induction heating coil 264, 
and, in turn, a Joule's heat is generated by an eddy current loss generated on the surface of the 
inner conductor 262c. 

[0034] The Joule's heat generated by induction heating evaporates the fluid in the closed 
space 262b. The evaporated fluid circulates in the closed space 262b of the heating roller 262 
to transfer the heat so that the temperature of the outer conductor 262a can reach a 
temperature necessary for fixing in a short period of time. 

[0035] This kind of induction heating may shorten or eliminate a warm-up time for printing 
which is necessary for an initial operation of the image forming apparatus 200. Thus, the power 
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supplying unit 270 does not need to supply an electric power to the image forming apparatus 
200 until a print or copy command is applied thereto, but only needs to maintain a low power 
supply of less than 10 watts for warm-up. 

[0036] A continuous circulation of the fluid keeps the temperature of the surface of the outer 
conductor 262a at a predetermined uniform temperature. Namely, the heating roller 262 has a 
uniform temperature distribution along a longitudinal direction as well as a circumferential 
direction thereof, and maintains a predetermined temperature or a range of the temperature. 
This enables a uniform fixation of the developing agent to the paper. 

[0037] On the surface of the outer conductor 262a of the heating roller 262, a temperature 
sensor 266 is installed to detect the temperature of the heating roller 262 heated by the 
induction heating coil 264. The temperature sensor 266 may be a thermistor. 

[0038] The engine control unit 280 controls the power supplying unit 270 in response to the 
temperature detected by the temperature sensor 266. Specifically, the power supplying unit 270 
regulates an amount of AC power to be supplied to the heating roller 262 under the control of 
the engine control unit 280. 

[0039] The pressure roller 268 rotates as if it is in contact with the heating roller 262 to apply 
pressure to the paper with the image transferred thereto, thereby fixing the transferred image to 
the paper. The heating roller 262 and the pressure roller 268 rotate respectively in the 
directions indicated by the arrows, to discharge the image-fixed paper in the direction indicated 
by the arrows. 

[0040] The paper discharged from the image fixing device 260 is outputted through a 
discharge port (not shown) of the image forming apparatus 200. 

[0041] The image forming apparatus in accordance with the present invention provides an 
image fixing device capable of keeping a temperature around the surface of the heating roller at 
the predetermined uniform temperature or at the predetermined range of uniform temperature. 
This is because the heating roller including the heat pipe generates the Joule's heat from the 
eddy currents by the magnetic field which is generated by the induction heating coil. 

[0042] Although an embodiment of the present invention has been shown and described it 
will be appreciated by those skilled in the art that changes may be made in this embodiment' 
without departing from the principles and spirit of the invention, the scope of which is defined in 
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the claims and their equivalents. 
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